and Bohac, 2004; McLaurin, 2003) , and in 2006, it was released by the USDA-ARS as 'Charleston Scarlet' (I3ohac and Jackson. 2006) .
Description
Leaves of 'Charleston Scarlet' are cordate to triangular, shouldered, have small teeth, and are similar in shape to those of 'Beauregard' (Rolston et al., 1987) and 'Ruddy' (Bohac et al., 20021) (Fig. 1 ). Mature leaves are dark green and similar in color to 'Beauregard' (Table I) . However, the narrow purple border of small and expanding leaves is not as pronounced as in 'Beauregard', and the purple color is not visible on mature leaves. 'Charleston Scarlet' has green-stemmed vines that are long and vigorous, and the canopy develops rapidly and shades the ground more effectively than 'Beauregard'. Sprouting of bedded roots is excellent, and in the 2002 Sweetpotato Collaborator's Trials, plant production of 'Charleston Scarlet' (evaluated as W-375) was comparable or superior to all other regional lines, including 'Beauregard', for the only two locations reporting sprouting data that year (McLaurin, 2003) . 'Charleston Scarlet' flowers well without grafting and its high seed production makes it a good parent for a sweetpotato breeding program. The corolla is large and pale lavender with a deep purple throat (Fig. 1) . 'Charleston Scarlet' has been included in the main polycross breeding nursery at Charleston since 2000.
In South Carolina, the storage roots of 'Charleston Scarlet' are mostly elliptical and uniformly shaped with a smooth, attractive red skin and medium orange flesh (Fig. I) . The skin of 'Charleston Scarlet' is dark red, and it has a significantly higher a* value (redgreen coordinate) and lower hue angle (h*) than other red-skinned cultivars such as 'Regal' (Jones et al., 1985) , 'Diane' (Stoddard and LaBonte, 2007) , or 'Ruddy' (Table I) . Color saturation chroma (C*) of 'Charleston Scarlet' skin is similar to 'Diane', and lightness (L*) (black-white axis) is similar to 'Regal' (Table I) . The flesh of 'Charleston Scarlet' is an attractive orange color that is similar to the flesh of 'Regal' but is somewhat lighter than the flesh of 'Beauregard', 'Hernandez' (LaBonte et al., 1992) , or 'Diane' (Table 1) .
'Charleston Scarlet' is a medium-season cultivar (Aguilar and Huamán, 1999) , and it is ready to harvest at about the same time as 'Hernandez' (ncl2O d after transplanting). In subjective taste panel evaluations, the baked roots of 'Charleston Scarlet' were sweet and moist with excellent color and flavor, comparable to 'Hernandez', but drier and sweeter than 'Beauregard' (Table 2) . However, the cooked flesh color is somewhat lighter than 'Hernandez' and 'Diane'. The roots maintain good baking quality and appearance under long-term storage.
Disease Reactions
Resistance of 'Charleston Scarlet' to fusarium wilt [Fusarium oxvsponm f sp. hatatas (Wr.) Snyd. & Hans] was determined by a greenhouse evaluation in 2008. For this test, four replicates of five terminal, field-grown vine cuttings of 'Charleston Scarlet' and four standard sweetpotato cultivars were planted in a randomized complete block design into a steam-sterilized soil bench in a greenhouse. Before planting, each cutting was dipped for I min in an aqueous suspension of fusarium wilt adjusted to I x 10 propagules/mL. After 17 d, plants were rated on scale oft) to 5 (0 = no disease to 5 = all plants dead) (Jones et al., 1986) .
Resistance d (2008) , roots were dug, washed, and evaluated for gall index and egg mass index. For gall index, plants were rated on scale of I to 5 (1 = no galling to 5 = greater than 80% of the root system galled). For egg mass index, plants also were rated on scale of I to 5 (1 = no egg masses to 5 = greater than 80% of the root system covered with egg masses) (Jones et al., 1986) .
From these experiments, it was deterniined that 'Charleston Scarlet' is moderately resistant to fusarium wilt and highly resistant to the southern root-knot nematode (Table 3) (also see , 2009b 'fhies and Jackson, 2009a , 2009b . Under field conditions where the susceptible cultivar Porto Rico (Pope and Hoover, 1966) exhibited symptoms of internal cork virus (caused by a strain of the feather y mottle virus), 'Charleston Scarlet' showed no evidence of this disease.
Insect Resistance
Over a 10-year period (1999 to 2008) at the U.S. Vegetable Laboratory, Charleston, SC, 'Charleston Scarlet' was evaluated for resistance to soil insect pests in field evaluations (four replications per year) that included two resistant ('Regal' and 'Ruddy') and two susceptible ('Beauregard' and 'SC 1149-19') (Cuthbert and Davis, 1971) . WDS severity index was calculated by averaging the rating oiven to each root (I = one to five holes or sears, 2 = six to 10 holes or scars, 4 = greater than 10 holes or scars). Data for sweetpotato flea beetles, white grubs, and sweetpotato weevils were calculated as the percentages of roots that were damaged by these insects. The percentages of uninjured roots (undamaged by any soil insect pests) also were determined for each entry. Additional details of the methods of testing and evaluation were previously described (Jackson and Bohac, 2006a; Jones et al., 1986) . Data were subected to analysis of variance, and means were separated by Fisher's least significant difference at the 5% probability level (SAS, 2009 ).
These studies revealed that 'Charleston Scarlet' exhibits a high level of resistance to insect pests. Among the three insect-resistant eultivars ('Charleston Scarlet'. 'Ruddy', and 'Regal') in 10 years of field evaluations, there were no significant differences in the percentage roots damaged by sweetpotato flea beetles, white grubs, or sweetpotato weevils (Table 4) . However, the WDS severity index for 'Charleston Scarlet' was significantly lower than for 'Regal' but significantly higher than for 'Ruddy' (Table 4) . Results of individual years of insect resistance evaluations were reported in Insect Management Tests (Jackson. 2008a (Jackson. . 2009a (Jackson. , 2009b (Jackson. , 2009c Jackson and Bohac, 2004 , 2006c , 2007b Jackson et al., 2002a Jackson et al., . 2002b Jackson et al., , 2002c and The National Sweerpotato Collaborators Group Progress Reports (Jackson. 2008b (Jackson. , 2009d Jackson and Bohac, 2003) . Jackson and Bohac (2007a) reported that adult Diabrotica balteata and D. undecimpunctata beetles had significantly shorter longevities when fed exclusively in nochoice experiments on the peel (periderm plus cortex) of 'Charleston Scarlet' (tested as W-375) than they did on the peels of the insect-susceptible cultivars SCI 149-19 or Beauregard. In addition, in a separate study, weight gain and survival of D. balteata larvae in no-choice bioassays oil peel of 'Charleston Scarlet' were reduced significantly from the susceptible controls (Jackson and Bohac, 2006b ). Bohac (2006b. 2007a) concluded that both antixenosis (nonpreference) and antibiosis factors contributed to insect resistance in 'Charleston Scarlet'.
Production
When soil moisture is maintained through timely rains or supplemental irrigation, 'Charleston Scarlet' yields well under typical hot and humid summer conditions in South Carolina, where it was similar to 'Regal' and Subjectively rated 1 (dark orange) to 10 (white). 'Subjectively rated I (uniform) to 10 (blotchy), wSijbject ively rated I (smooth) to 10 (stringy). 'Subjectively rated I (sweet) to 10 (bland). 'Subjectively rated I (moist) to 10 (dry). 'Means in the same column followed by a common letter are not significantly different (P -0.05. Fisher's protected least significant difference) (SAS, 2009). 'Beauregard' in the production of wellshaped roots (US #1's) (Table 5 ). However, when 'Charleston Scarlet' was entered into the National Sweetpotato Cooperator Trials in 2002, the total marketable yield l'or this cultivar was significantly lower than 'Beauregard' at some locations (MeLaurin, 2003) . ' Charleston Scarlet' is a sweet and attractive cultivar for home gardeners and organic farmers. We also have found that 'Charleston Scarlet' is a useful parent in the polycross nursery as a source of resistance to insects, fusarium wilt, and root-knot nematodes. Because 'Charleston Scarlet' has multiple pest resistances, dark red skin, deep orange flesh, attractive shape, and good flavor, it is valuable to sweetpotato breeders for use as a parental line to develop resistant commercial orangefleshed cultivars. (F.) . 'Means in the same column followed by a common letter are not significantly different (P 0.05, Fisher's protected least significant difference) (SAS, 2009). 'U.S. ifI = Roots 5.1 to 7.6 cm in diameter, length of 7.6 to 22.9 cm, well-shaped and free of defects. 'Canner = Roots 2.5 to 5.0 cm in diameter, 5.1 to 17.8 cm in length. 'jumbo or oversize = roots that exceed the diameter, length, and weight requirements of the above two grades, but are of marketable quality. 'Total marketable yield = sum total weight of roots classified as U.S. if ls, Canners. and Jumbos. Means in the same column followed by a common letter are not significantly different (P = 0.05, Fisher's protected least significant difference) (SAS. 2009).
Availability

